Interaction of bacterial endotoxins with chitosan. Effect of endotoxin structure, chitosan molecular mass, and ionic strength of the solution on the formation of the complex.
The interaction of endotoxins of different structure (lipopolysaccharides (LPS) and lipopolysaccharide-protein complexes (LPPC)) with chitosan has been studied. It was shown that the mechanism of interaction is rather complicated and depends on the macromolecular organization of endotoxin as well as on the degree of polymerization of the chitosan. Chitosan with molecular mass of 20 kD reveals higher affinity to LPS than chitosan with molecular mass of 140 kD. Endotoxins with long O-specific chains can bind completely with chitosan with the formation of LPS-chitosan and LPPC-chitosan complexes with weight ratios between the original components of 1:1 and 1:5. When endotoxins with higher degree of hydrophobicity and short O-specific chains were mixed with chitosan, a part of the LPS remained unbound. The stability of the complexes formed depends on ionic strength. It was shown that, in addition to electrostatic forces, other types of forces take part in the formation of the complexes. A decrease in acute toxicity of various LPSs is observed on their binding with chitosans.